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Plume vs Plate Model (Anderson, 2005)
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Event Locations - Ethiopia
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150 km P-wave % velocity anomaly
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Seismic Stations in this study
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Using topography on mantle transition zone
discontinuities to reveal temperature anomalies
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Tanzania
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Kenya-Tanzania: Station locations and
"410" pierce points
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Results

‘Normal "410" beneath Craton
*Depressed "410" beneath rift and
volcanic fields

Latitude

D Western - - D 28° 320 36° 40° 44°
Branch Tanzania EBasterR of K.|Illmanjaro — 4000 m Longitude
___Craton ___7ranch A —{2000m
—— Sea Level
— - _‘_} _____ - 4- _._'.'.400
— 500
fx )| '1 1 =
i ‘v’l ."'l |1 11 i'l ‘j‘ ||l T :,. I 1,.- \ ’, , /,.f — 550 _\E‘
‘ | ‘. .' ' .“ I.-" f ." ." \ | ," p ; R
i "] i SR W S 1| LA 600 1=
)
i tt?”‘r}-’-t-) \ -l-\ ) -. ‘ -O

36

Longitude



Depth to “410” Discontinuity

-4°
A
\ 0
W
=
=
- imanjaro 410
= 390
- 40 T [ 400
3 =< 410 , 660
t%’ 420 | h
§§ 440 L TR e €N
2 450
2 :
-8° L 460
. DP4IOS absent
28 32° 36° 40° 44°

Longitude



40

, Latitude

=
[e]

=
]

28°

36°

390

= 400
@ £

S< =40
ez

S b 420

= g 430

gs 440
2z

2 450

460

P410s absent

s—
40° 44°

Moho

East AFrican Plateau
(~4.5°S)

Western
Branch

Labait
Volcano

Eastern Branch 3000 m

Siks

gums “Moho

"

Mantle

T

Lithosphere

B

Thermally modified -

mantle lithosphere

— 100 km

— 200 km

— 300 km

— 400 km

— 500 km

— 600 km

— 700 km

34 36
Latitude °E




East AFrican Plateau
(~4.5°S)

Eastem Branch 3000 m

il Labat
A \

SL.

. 1 ——:"‘\him.

Mol I
2
=1 100 km
Mantle \
\ Lithosphere
Thermally modified -
mantle lithosphere
—— 200 km
—1T—300km
—— 400 km
~—— 500 km
—T—600 km
=1 700 km
|
| | | | | | |
28 30 2 34 36 38 40
Latitude °E
Western Eastern
Rift Tanzania Craton Rift

5N §

Seismic Stations
A 8/07-11/08
@ 109-7110
A 807-7/10

0
D.R. Cong
58 KGMA
10S

25E 30E 35E 40E

Station Locations

Wens"fe'rn Tanzania Craton Eﬂ;r:: "

410 km discontinuity

660 km discontinuity

Superplume Model

660 km discontinuity

Mantle Plume



Southern Africa

Fouch et al., 2004

16

18

20

Longitude East
2 24 26 28 30 32 34

36

AP
Li & Burke, 2006 £z
3 ; -'\
0=, =r ° i
™ R
. o - -'.‘= n\ - ad
50 TNy - o
100 - - ) .
Depth = 300 km
150 - - i
£ Al S
£ 200 - - -
H {
o 2 F /
u |
250 e -1 N
-------- AK135 |
. 7 ‘
- ——— Tanzania £x ‘b
300 - = == = W, Australia a » .
; v g
— S. Africa 3 _ o
R ‘
350 |- : -~ J
L -
L 1 L 1 -
325 350 375 400 425 450 475 500 i \
velocity (km/s) 3

36

Depth = 300 km

| P ——————

-0.5

1.0

05

-1.0

| P ——————

-0.6

P-wave velocity perturbation(%)

1.2

0.6

0
S-wave velocity perturbation(%)

-1.2



ﬁ AfricaArray - A public-private partnership
7%”? supror-'ring capacity building and research in the geosciences
44 y inked to Africa’'s natural resource sector

to support in-situ training and research programs to help build a
scientific workforce --initially in geophysics

As part of the training and research programs, to create a
network of shared scientific observatories (initially broadband
seismic stations) for promoting education, research, and
community building

To support students from historically disadvantaged communities

"AfricaArray” = array of training programs + array of research
projects + array of partnerships and collaborations + array of
scientific observatories




ﬁlmplemen’raﬁon for Africa (3 phases over 10
J %ﬂg@ years) Phase 1 (years 1-3, started Jan. 2005)

'

improve and expand the geophysics program at the University of
the Witwatersrand, South Africa

seismic stations installed or upgraded in participating countries as
part of a permanent seismic network (southern and eastern

Africa)

data from the seismic stations used for student research

data archiving at the IRIS (Incorporated Research Institutions
for Seismology) data management center

Develop a public-private funding partnership




ﬁ Implementation
| ﬂxll::‘g; Phase 2 (years 4-6) & Phase 3 (years 7-10)

support centers of excellence in geophysics regionally at other
African universities

expand network of observatories and add other sensors (GPS,
meteorological, hydrologic, other environmental sensors)

expand educational and research activities into other science
fields linked with the expansion of the observatory network




ﬁ Progress so far
FAfrlca

Array

Funding:
- Gov't - NSF (US), DOE (US), NRF (S. Africa), DME (S. Africa), Belgium
Gov't, in-kind support from many African gov't agencies

- Industry - 19 companies

Education:
- 42 BSc honors, 17 MSc, 13 PhD, 5 Postdocs/Research Scientists

- Research Chair in Seismology at Wits (5 yr post)

Network:
- 37 operational permanent seismic stations in 16 countries

- 2 temporary networks (project-specific)
Partners:
Universities in Africa 15
Universities in US and Europe 13
Gov't organizations in Africa 17
Gov't organizations outside Africa 8
companies 19
Academic and industry societies 6




| AfricaArray Permanent
Yy Seismic Stations

- 37 seismic stations
- 14 countries
Continuous recording
 Data recovery 70-80%
*  Data retrieval:
- S. Africa - real-time
using cell modems
- Elsewhere - monthly

AfricaArray Seismic’

Stations

A\ Permanent stations
(through 6/'09)

Il Mine network (4 permanent

stations)

@ Planned permanent
stations ('09-'10)

7'\ Congo Craton project
stations ('07-'10)

0 1000 2000 3000

A\ Broadband stations operated sleyation (m)

by other organizations



Kukurantumi,
Ghana

Gulralp CMG-3T Sensor



IRIS CMC MetaData Aggregator: JAF
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Network summary (1 time span)

Network AF :: Africa Array 11 AF Network Map

Start Year 2005
End Year 2500

Data Archiving and Access www.iris.edu/mda/AF
(open data release for 2006 data begins in 2009)

5719708 3:43 A
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= archive data available (access)

Stations for AF network 2005 to 2500 (29 stations)
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Dese, Ethiopia
Dodoma, Tanzania
Ekona, Cameroon
Grahamstown
windhoek, Namibia
Harare, Zimbabwe
Gariep Dam
Kitwe, Zambia
Lubumbashi, DRC
Mbeya, Tanzania
Mbeya, Tanzania
Mopani

Mzuzu

Prieska

Pongola

Pongola

Senekal
Schweizer Reneke
Entebbe, Uganda
Itezhi-tezhi, Zambia
Upington
Upington
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Addis Ababa University,

Bulawayo, Zimbabwe
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Last end
2006/01/10 2010/12/31

20086/03/08 2599/12/31
20086/01/07 2010/12/31
2005/11/03 2599/12/31
20086/05/11 2599/12/31
20086/07/27 2010/12/31
2007/02/11 2010/12/31
2007/01/23 2010/12/31
20086/05/11 2599/12/31
2004/09/01 2010/12/31
20086/01/07 2010/12/31
2006/05/04 2599/12/31
2006/01/07 2010/12/31
2008/01/16 2010/12/31
2008/02/06 2010/12/31
2007/01/30 2008/02/05
2006/11/11 2599/12/31
2006/01/01 2599/12/31
2004/04/05 2599/12/31
2005/03/04 2599/12/31
2006/03/30 2599/12/31
2006/07/03 2599/12/31
2006/01/31 2599/12/31
2007/11/14 2010/12/31
2006/01/10 2010/12/31
2007/05/08 2599/12/31
2006/06/22 2007/05/07
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